Competing risks data arise when each study subject can experience one and only one of several distinct types of event or failure. It is clinically important to consider the cumulative incidence, which is the probability of failure from the cause of interest over a certain time period in the presence of other risks. We formulate the effects of covariates on the cumulative incidence through a broad class of semiparametric transformation models, which allows both proportional and non-proportional hazards structures. We derive the nonparametric maximum likelihood estimators (NPMLEs) for right-censored data with potentially missing causes of failure and develop simple and fast numerical algorithms using the profile likelihood. We establish asymptotic results for the NPMLEs. In addition, we assess the performance of the proposed methods through extensive simulation studies and provide an application to a major study on bone marrow transplantation. Finally, we extend our work to intervalcensored data, where the failure time of each subject is only known to lie in a time interval.
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Abstract:
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